Intracerebroventricular administration of ouabain alters synaptic plasticity and dopamine release in rat medial prefrontal cortex.
Intracerebroventricular (ICV) administration of ouabain, a specific Na-K-ATPase inhibitor, in rats mimics the manic phenotypes of bipolar disorder and thus has been proposed as one of the best animal models of mania. Bipolar mania has been known to be associated with dysfunctions of medial prefrontal cortex (mPFC), a brain area critically involved in mental functions; however, the exact mechanism underlying these dysfunctions is not yet clear. The present study investigated synaptic transmission, synaptic plasticity, and dopamine release in Sprague-Dawley rat mPFC following ICV administration of ouabain (5 μl of 1 mM ouabain). The electrophysiological results demonstrated that ouabain depressed the short- and the long-term synaptic plasticity, represented by paired-pulse facilitation and long-term potentiation, respectively, in the mPFC. These ouabain-induced alterations in synaptic plasticity can be prevented by pre-treatment with lithium (intraperitoneal injection of 47.5 mg/kg lithium, twice a day, 7 days), which acts as an effective mood stabilizer in preventing mania. The electrochemical results demonstrated that ICV administration of ouabain enhanced dopamine release in the mPFC, which did not be affected by pre-treatment with lithium. These findings suggested that alterations in synaptic plasticity and dopamine release in the mPFC might underlie the dysfunctions of mPFC accompanied with ouabain administration-induced bipolar mania.